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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 27 November 2002 has been entered. 

2. The amendment to the title, the amendment of claims 2, 4, 8-9, 12 and 14-15, the 
cancellation of claim 13, and the addition of new claims 16-35 requested in Paper No. 17, filed 
27 November 2002 have been entered. Claims 2-10, 12 and 14-35 are pending. 

3. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Response to Amendment 

4. The objection to the title of the invention as not being descriptive of the instant invention 
is withdrawn in light of amendment to the title. 

5. The objection to claims 9 and 12-15 because of informalities is WITHDRAWN in light 
of amendments to the claims. 

6. The rejection of claim 8 under 35 U.S.C. 101 because the claimed invention is not 
supported by either a specific asserted utility or a well established utility is WITHDRAWN in 
light of amendments to the claims to state that the seed comprises the recombinant expression 
cassette. 
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7. The rejection of claim 14 is rejected under 35 U.S.C. 101 and under 35 U.S.C. 1 12, first 
paragraph because the claimed invention is not supported by either a specific asserted utility or a 
well-established utility is WITHDRAWN in light of amendments to the claims to state that the 
polynucleotide hybridizes to the full length complement of SEQ ID NO:l. 

Claim Rejections - 35 USC § 112 

8. Claims 2-10, 12, 14-16, 18-26 and 28-35 are rejected under 35 U.S.C. 1 12, first 
paragraph, because the specification, while being enabling for nucleic acids of SEQ ID NO: 1 or 
that encode SEQ ID NO:2, does not reasonably provide enablement for nucleic acids that have 
90% identity to SEQ ID NO:l, that encode a protein that has 90% identity to SEQ ID NO:2, that 
hybridize to SEQ ID NO:l, that encode any 25 contiguous amino acids of SEQ ID NO:2, or that 
comprise any 50 contiguous nucleotides of SEQ ID NO:l. The specification does not enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and/or use the invention commensurate in scope with these claims. The rejection is repeated for 
the reasons of record as set forth in the Office actions mailed 8 November 2001 and 1 July 2002, 
as applied to claims 2-10 and 12-15. Applicant's arguments filed 27 November 2002 have been 
fully considered but they are not persuasive. 

The claims are broadly drawn to a multitude of nucleic acids that have 90% identity to 
SEQ ID NO:l, that encode a protein that has 90% identity to SEQ ID NO: 2, that hybridize to 
SEQ ED NO: 1 , that encode any 25 contiguous amino acids of SEQ ID NO:2, or that comprise 
any 50 contiguous nucleotides of SEQ ID NO:l, cells and plants transformed with those nucleic 
acids and a method of using those nucleic acids to modulate the level of maize RAD51 in a plant. 
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The instant specification, however, only provides guidance for construction of a cDNA 
library from B73 maize line (example 1) sequencing random clones from the cDNA library 
(example 2); BLAST analysis of the sequences (example 3) to identify those with homology to 
Arabidopsis RAD51C (example 4). 

The instant specification fails to provide guidance for exact hybridization or 
amplification conditions and probes/primers to use in isolation of nucleic acids other than SEQ 
ID NO:. 

The instant specification also fails to provide guidance for which amino acids of SEQ ID 
NO:2 can be altered and to which other amino acids, and which amino acids must not be 
changed, to maintain RAD51 activity of the encoded protein. The specification also fails to 
provide guidance for which amino acids can be deleted and which regions of the protein can 
tolerate insertions and still produce a functional enzyme. 

One method of making alterations, making "conservative" substitutions (e.g., substituting 
one polar amino acid for another, or one acidic one for another) does not produce predictable 
results. Lazar et al (1988, Mol. Cell. Biol. 8:1247-1252) showed that the "conservative" 
substitution of glutamic acid for aspartic acid at position 47 reduced biological function of 
transforming growth factor alpha while "nonconservative" substitutions with alanine or 
asparagine had no effect (abstract). Similarly, Hill et al (1998, Biochem. Biophys. Res. Comm. 
244:573-577) teach that when three histidines that are maintained in ADP-glucose 
pyrophosphorylase across several species are substituted with the "nonconservative" amino acid 
glutamine, there is little effect on enzyme activity, while the substitution of one of those 
histidines with the "conservative" amino acid arginine drastically reduced enzyme activity (see 
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Table 1). All these mutated proteins, however, would have at least 95% identity to the original 
protein. The nucleic acids encoding all these mutated proteins, however, would hybridize under 
high stringency to the nucleic acids encoding the original protein. 

Given the claim breath, unpredictability, and lack of guidance as discussed above, undue 
experimentation would have been required by one skilled in the art to develop and evaluate 
nucleic acids encoding proteins with 90% identity to SEQ ID NO:2. Making all possible single 
amino acid substitutions in an 294 amino acid long protein like that encoded by SEQ ED NO:l 
would require making and analyzing 19 294 nucleic acids; these proteins would have 99.6% 
identity to SEQ ID NO:2. Because nucleic acids encoding proteins with 90% identity to SEQ ID 
NO:2 would encode proteins with 29 amino acid substitutions, many more than 19 294 nucleic 
acids would need to be made and analyzed. 

As the specification does not describe the transformation of any plant with a gene 
encoding Rad5 1C, undue trial and error experimentation would be required to screen through the 
myriad of nucleic acids encompassed by the claims and plants transformed therewith, to identify 
those with modulated RAD51C, if such plants are even obtainable. 

The nucleic acid of SEQ ID NO: 1 is thought to encode a RAD5 1 protein, and RAD5 1 
proteins are thought to have similar cellular functions to RecA (instant specification, pg 3, lines 
3-16, and Thacker et al, 1999, Trends in Gen. 15:166-168). Plants transformed with a gene 
encoding the RecA protein unexpectedly do not have increased gene targeting, even though the 
plants had increased levels of intrachromosomal recombination (Reiss et al, 2000, Proc. Natl. 
Acad. Sci. 97:3358-3363, pg 3360-3362). 
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Given the claim breath, unpredictability, and lack of guidance as discussed above, undue 
experimentation would have been required by one skilled in the art to develop and evaluate 
nucleic acids that have 90% identity to SEQ ID NO:l, that encode a protein with 90% identity 
SEQ ED NO:2, that encode 25 contiguous amino acids of SEQ ID NO:2, or that comprise 50 
nucleotides that hybridize to SEQ ID NO:l, cells and plants transformed with those nucleic acids 
and a method of using those nucleic acids to modulate the level of maize RAD5 1 in a plant. 

Applicant urges that a patent need not teach what is well-known in the art, and a 
specification is not required to disclose all possible permutations as defined by the limitations of 
the claims. Applicant urges that the specification and the knowledge of one of skill in the art 
provide sufficient information and guidance to enable one of skill in the art to make and use the 
claimed nucleic acids. Applicant urges that the specification teaches three independent full- 
length Rad51C nucleic acid sequences and teaches one of skill in the art how to make the 
claimed nucleic acids. Applicant urges that it would not be necessary to make and assay every 
possible amino acid substitution, and that any experimentation necessary would be routine. 
Applicant urges that they have disclosed SEQ ID NO:l, 3 and 5, encoding RAD51 homologs, 
and provide guidance for analyzing, isolating, identifying and characterizing the sequences 
(response pg 9-12). 

This is not found persuasive. The specification does not teach any nucleic acids that have 
90% identity to SEQ ID NO:l, that encode a protein that has 90% identity to SEQ ID NO:2, that 
hybridize to SEQ ID NO:l, that encode any25 contiguous amino acids of SEQ ED NO:2, or that 
comprise any 50 contiguous nucleotides of SEQ ID NO:l. SEQ ID NOs:3 and 5 are 98.9% and 
98.6% identical, respectively, to SEQ ID NO:l, and thus do not provide guidance for making 
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nucleic acids with 90% identity to SEQ ID NO:l, wherein the nucleic acids encoding proteins 
with the claimed function. Given the lack of guidance as to which amino acids to modify, undue 
trial and error experimentation would be required in making a nucleic acid encoding a protein 
with the 29 required amino acid substitutions to find one that makes a functional protein. Thus, 
the required experimentation would not be routine. 

9. Claims 2-10, 12, 14-16, 18-26 and 28-35 are rejected under 35 U.S.C. 1 12, first 
paragraph, as containing subject matter that was not described in the specification in such a way 
as to reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. The rejection is repeated for the 
reasons of record as set forth in the Office actions mailed 8 November 2001 and 1 July 2002, as 
applied to claims 2-10 and 12-15. Applicant's arguments filed 27 November 2002 have been 
fully considered but they are not persuasive. 

Applicant urges that the claims are drawn to specific polynucleotides having a predictable 
structure represented by their sequence identity to SEQ ID NO:l. Applicant also urges that the 
claims following example 14 of the written description guidelines (response pg 12-13). 

This is not found persuasive because Applicant has not described the structural features, 
i.e., the sequence, of a nucleic acid that has 90% identity to SEQ ID NO:l or that encodes a 
protein with 90% identity to SEQ ID NO:2. The specification also does not describe the 50 
contiguous nucleotides or 25 contiguous amino acids encompassed by the claims, nor is any 
function for these nucleic acids recited. The specification does not describe nucleic acids that 
hybridize to SEQ ED NO:l under the claimed conditions. 




Application/Control Number: 09/537,654 Page 8 

Art Unit: 1638 

The claims also do not follow the format of Example 14 of the Written Description 
Guidelines. 90% identity is not the 95% identity used Example 14, and "participates in a 
complex which enhances recombinase activity" is not a specific description of function as used 
in the Guidelines. 

10. Claims 2-10, 12, 14 and 16-34 are rejected under 35 U.S.C. 1 12, first paragraph, as 
containing subject matter that was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

Neither the instant specification nor the originally filed claims appear to provide support 
for the phrase "over the entire length of SEQ ID NO:l" in claim 12, part (a), "full-length 
complement of SEQ ID NO: 1" in claim 14, lines 2-3 and "participates in a complex which 
enhances recombinase activity" in claim 12, part (a). Thus, such phrase constitutes NEW 
MATTER. In response to this rejection, Applicant is required to point to support for the phrase 
or to cancel the new matter. 

Applicant's arguments filed 27 November 2002 in response to the previous new matter 
rejection have been fully considered but they are not persuasive. Applicant points to portions of 
the specification that define "reference sequence" and Gap penalty (response pg 13). 

This is not found persuasive because Applicant did not point to evidence that supports the 
claimed nucleic acids hybridizing to or having identity to full-length portions of the sequences. 



11. Claims 2-10, 12 and 14-35 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter that 
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Applicant regards as the invention. Dependent claims are included in all rejections. The 
rejection is repeated for the reasons of record as set forth in the Office actions mailed 8 
November 2001 and 1 July 2002, as applied to claims 2-10 and 12-14. Applicant's arguments 
filed 27 November 2002 have been fully considered but they are not persuasive. 

Applicant urges that "selectively hybridizes" is defined in the specification and urges that 
the time of the wash is not an important factor, citing Ausubel et al (response pg 14). 

This is not found persuasive because a wash of 30 minutes is much more stringent than as 
wash of 1 minute. Thus, the time of the wash is necessary to define the metes and bounds of the 
claimed nucleic acids. Ausubel et al could not be considered because it was not sent. 

Claim 14 is indefinite in its recitation of the hybridization and wash conditions because 
the times are not recited. 

The following rejections are new, as a result of amendments to the claims: 

Claims 12, 14 and 25 are indefinite in their recitation of "polypeptide which participates 
in a complex which enhances recombinase activity". It is unclear what it means for a protein to 
participate in a complex. Would a protein that is involved in translation be considered to 
participate in such a complex - it would be required to make the proteins for the complex, and 
would interact with them at some point. It is also unclear what is means to enhance recombinase 
activity - enhance relative to what? 

Claim Rejections - 35 USC §102 
12. Claim 14 is rejected under 35 U.S.C. 102(a) as being anticipated by NCI-CGAP (1998, 
GenBank Accession No. All 84 177). The rejection is repeated for the reasons of record as set 
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forth in the Office actions mailed 8 November 2001 and 1 July 2002. Applicant's arguments 
filed 27 November 2002 have been fully considered but they are not persuasive. 

Applicant urges that the specification defines "selectively hybridizing sequences" as 
those that "typically have at least 80% identity" (response pg 15). 

This is not found persuasive because "typically" makes the definition simply an example, 
and other definitions are not excluded. The nucleic acid taught by NCI-CGAP would 
"selectively hybridize" to SEQ ID NO:l under the claimed hybridization and wash conditions, 
given the lack of recitation of hybridization and wash times. 

13. Claims 2-10, 12 and 15-35 are free of the prior art given the failure of the prior art to 
teach or suggest an isolated RAD51C encoding nucleic acid with 90% identity to SEQ ID NO:l, 
encoding a protein with 90% identity to SEQ ID NO:2, comprising 50 contiguous nucleotides of 
SEQ ID NO: 1 or encoding 25 contiguous amino acids of SEQ ID NO:2. The prior art also fails 
to teach or suggest a recombinant expression cassette comprising a nucleic acid that hybridizes to 
SEQ ID NO: 1. 

Allowable Subject Matter 

14. Claims 17 and 25 would be allowable if rewritten or amended to overcome the 
rejection(s) under 35 U.S.C. 1 12, second paragraph, set forth in this Office action. 

Conclusion 

15. No claim is allowed. 
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16. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anne R. Kubelik, whose telephone number is (703) 308-5059. 
The examiner can normally be reached Monday through Friday, 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amy Nelson, can be reached at (703) 306-3218. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 872-9306 for regular 
communications and (703) 872-9307 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to Customer Service at (703) 308-0196. 

Anne R. Kubelik, Ph.D. 

January 30, 2003 ^ 




AMY J. NELSON, PH.0 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 1600 



